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Abstract. End-stage kidney disease (ESKD) is associated with a higher incidence of 
renal cell carcinoma (RCC). Here we report a case series of 56 patients with ESKD who 
underwent radical nephrectomy for suspected renal masses at a tertiary hospital in Portugal 
from January 2017 to January 2024. Patient records were reviewed retrospectively to collect 
clinical, surgical, and pathological data. Among these patients, 12 had benign tumors, 
while 44 were diagnosed with malignant tumors, accounting for approximately 78.5% of 
the cohort. The histological analysis revealed the following distribution: clear cell RCC 
(20 cases, 45%), papillary RCC (11 cases, 25%), ACKD-associated RCC (6 cases, 14%), 
clear cell papillary RCC (4 cases, 9%), and chromophobe RCC (3 cases, 7%). Notably, the 
majority of patients (95.5%) had stage I malignant tumors, yet the prognosis for patients 
with ESKD was poorer compared to non-ESKD patients, with 7 patients succumbing during 
the follow-up period.
This study underscores the complex relationship between ESKD and RCC, highlighting 
the challenges in diagnosis and management. Despite regular monitoring leading to early 
detection of tumors, the overall prognosis remains adversely affected by the compromised 
immune status and comorbid conditions prevalent in this population. The findings call for 
enhanced surveillance and personalized management strategies for RCC in patients with 
ESKD.
Keywords: end-stage kidney disease, renal cell carcinoma, acquired cystic kidney disease, 
hemodialysis, pathology.
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Introduction. Chronic kidney disease (CKD) is a 
progressive condition marked by a gradual decline in 
kidney function over time. It involves various patho-
physiologic processes that lead to impaired kidney 
function and a reduced glomerular filtration rate. In 
advanced stages, CKD can progress to end-stage kidney 
disease (ESKD), where kidneys fail to perform essential 
functions, resulting in the accumulation of toxins, flu-
ids, and electrolytes in the body. This uremic syndrome 
requires renal replacement therapy, typically through 
dialysis or kidney transplantation, to sustain life [1, 2].

ESKD is a growing public health concern, affect-
ing millions globally. The prevalence of ESKD has risen 
due to increased incidences of diabetes and hyperten-
sion, both primary risk factors for CKD. ESKD patients 
encounter numerous complications, including elevated 
risks of cardiovascular disease, infections, and various 
malignancies, such as renal cell carcinoma (RCC) [3].

RCC is the most common kidney cancer, account-
ing for approximately 85% of kidney malignancies. 
ESKD patients, particularly those with acquired cystic 

kidney disease (ACKD), are at a significantly higher 
risk of RCC. The likelihood of RCC in patients with 
ACKD, a condition marked by multiple kidney cysts 
from long-term dialysis, is estimated to be 3–24 times 
higher than in the general population [4–6].

The development of RCC in ESKD patients is 
multifaceted, with chronic inflammation, oxidative 
stress, and genetic mutations playing critical roles. 
Long-term dialysis contributes to toxin and free radical 
buildup, leading to chronic inflammation and oxidative 
stress, which can damage cellular DNA and promote 
oncogenesis. Genetic mutations, such as changes in the 
von Hippel-Lindau (VHL) gene, may also be exacer-
bated by chronic oxidative stress and inflammation in 
ESKD patients [6–8].

Advances in RCC classification have highlighted 
distinct subtypes of RCC in ESKD patients. The 2016 
World Health Organization (WHO) classification in-
troduced new RCC subtypes, including acquired cys-
tic disease-associated RCC (ACD-associated RCC) 
and clear cell papillary RCC (CCP-RCC), which have 
unique histological and clinical profiles and are particu-
larly relevant to ESKD patients [9].

This case series study describes the clinical and his-
topathological characteristics of renal tumors in native 
kidneys of ESKD patients treated at a tertiary Portu-
guese hospital.

Case series. A total of 56 ESKD patients who un-
derwent radical nephrectomy for suspected renal masses 
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Карцинома нирки, асоційована з термінальною стадією  
хронічної хвороби нирок: серія клінічних випадків  

із високоспеціалізованої лікарні Португалії
Клініка Сан-Хосе, Центральна Лісабонська лікарня та університетський центр, Лісабон, Португалія

Резюме. Термінальна стадія хронічної хвороби нирок (ХХН VД) асоційована з високою частотою нирко-
во-клітинної карциноми (НКК). У цій роботі ми повідомляємо про серію випадків із 56 пацієнтів з ХХН VД, які 
перенесли радикальну нефректомію з приводу підозри на новоутворення в нирках у високоспеціалізованій лікарні 
Португалії з січня 2017 по січень 2024. Записи пацієнтів були ретроспективно переглянуті для збору клінічних, 
хірургічних і патологічних даних. Серед включених пацієнтів 12 мали доброякісні пухлини, тоді як у 44 були 
діагностовані злоякісні пухлини, що становило 78,5% когорти. Гістологічний аналіз виявив таку структуру 
випадків: світлоклітинна карцинома нирки (20 випадків, 45%), папілярна карцинома нирки (11 випадків, 25%), 
карцинома нирки, асоційована з набутим кістозним захворюванням нирок (6 випадків, 14%), світлоклітинна 
папілярна карцинома нирки (4 випадки, 9%) та хромофобна карцинома нирки (3 випадки, 7%). Примітно, що 
більшість пацієнтів (95,5%) мали злоякісні пухлини I стадії, але прогноз був гіршим порівняно з пацієнтами без 
ХХН VД: 7 пацієнтів померли протягом періоду спостереження.

Наше дослідження підкреслює складний зв’язок між ХХН VД та НКК, висвітлюючи проблеми в діагнос-
тиці та лікуванні. Незважаючи на регулярний моніторинг, результатом якого є ріння діагностика новоутво-
рення, загальний прогноз залишається несприятливим через імунодефіцит і супутні захворювання, поширені в 
цій популяції. Отримані результати вимагають посиленого спостереження та персоналізованих стратегій лі-
кування НКК у пацієнтів із ХХН VД.

Ключові слова: термінальна стадія хронічної хвороби нирок, нирково-клітинний рак, набута кістозна 
хвороба нирок, гемодіаліз, патологія.
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at a tertiary Portuguese hospital between January 2017 
and January 2024 were included in this report. Patient 
records were reviewed retrospectively to gather clinical, 
surgical, and pathological data, focusing on RCC types 
and their association with long-term dialysis. The hos-
pital’s Institutional Review Board approved the study, 
waiving informed consent due to its retrospective na-
ture. Patient confidentiality was maintained, with all 
data anonymized per the Declaration of Helsinki and 
local ethical guidelines.

Of these patients, 12 had benign tumors, including 
multilocular cystic renal neoplasm, acquired cystic kid-
ney disease (ACKD), and oncocytomas. Malignant tu-
mors were found in 44 patients, accounting for approxi-
mately 78.5% of those who underwent surgery. The his-
tological types included clear cell RCC (20 cases, 45%), 
papillary RCC (11 cases, 25%), ACKD-associated RCC 
(6 cases, 14%), clear cell papillary RCC (4 cases, 9%), 
and chromophobe RCC (3 cases, 7%) (Fig. 1).

The majority of malignant tumors were classified 
as stage I (42 cases), with one case each of stages II and 
III. The median follow-up period was 40.4 months, 
during which 7 deaths were recorded. The median age 
of ESKD patients with malignant tumors was 60 years 

(IQR 47–73), with a male-to-female ratio of 1.59. 
Detailed patient and pathological characteristics are 
shown in Table 1.

Fig. 1. Distribution of histological subtypes of RCCs in 
patients with ESKD from our study.

Table 1 

Clinical and pathological features of patients with ESKD and renal tumors

No. of patients   44

Age, years (range)  
60 [IQR 47-73] 

(45-94)

Sex (%)
Male 27 (61)

Female 17 (39)

ECOG Performance Status (%)

0 26 (59)

1 16 (36)

≥2 2 (5)

Etiology of ESKD (%)

Diabetes Mellitus 6 (14)

Hypertension 12 (27)

Nephrotic Conditions 3 (7)

Focal Segmental Glomerulosclerosis 2

Membranous Nephropathy 1

Nephritic Conditions 13 (29)

Chronic Glomerulonephritis 3

Lupus Nephritis 3

IgA Nephropathy 1

Membranoproliferative   glomerulonephritis 1

Wegener’s Granulomatosis 1

Hemolytic Uremic Syndrome 4

Polycystic Kidney Disease 4 (9)

Unknown/Unclear Causes 6 (14)

Median duration from  
the onset of renal replacement therapy  
to tumor diagnosis, years

  14 [IQR 11]

Duration of dialysis, years (%)
<10 18 (41)

≥10 26 (59)

Median tumor size, cm (range)   3,5 (0,5-16)
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Continuation of Table 1

Pathological stage (%)

stage I 42 (96)

stage II 1 (2)

stage III 1 (2)

pT (%)

p1a 31 (71)

p1b 11 (25)

p2a 0 (0)

p2b 1 (2)

p3a 1 (2)

p3b 0 (0)

Histology (%)

Clear cell RCC 20 (45)

Papillary RCC 11 (25)

ACKD-associated RCC 6 (14)

CCP RCC 4 (9)

Chromophobe RCC 3 (7)

Median follow-up, months   40.4 [IQR 18]

Fig. 2.  Distribution of histological subtypes of RCCs in patients with ESKD according to dialysis duration

The median duration from the onset of renal re-
placement therapy to tumor diagnosis was 14 years 
(IQR 11). Figure 2 shows the RCC subtype distribu-

tion relative to dialysis duration. Immunosuppressive 
therapy did not appear to significantly influence RCC 
development in post-transplant patients.

Discussion. The relationship between ESKD and 
RCC is multifaceted, involving both the underlying 
pathophysiological changes associated with chronic 
kidney disease and the effects of long-term renal re-
placement therapy. The incidence of RCC in patients 
with ESKD is significantly higher than in the general 
population, and this increased risk is particularly pro-

nounced in patients with ACKD. ACKD is character-
ized by the development of multiple cysts in the kid-
neys, which can undergo malignant transformation 
over time. The pathogenesis of RCC in ESKD patients 
is thought to be driven by several factors, including 
chronic inflammation, oxidative stress, and genetic 
mutations [6, 10, 11].
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Chronic inflammation in ESKD patients is a well-
documented phenomenon, resulting from the accumu-
lation of uremic toxins and the presence of dialysis-re-
lated factors. This chronic inflammatory state can lead 
to cellular damage and promote oncogenesis. Oxidative 
stress, which is elevated in ESKD patients due to im-
paired renal function and dialysis, further contributes to 
DNA damage and the development of RCC. Addition-
ally, genetic mutations commonly observed in RCC, 
such as alterations in the von Hippel-Lindau (VHL) 
gene, can be exacerbated by the chronic oxidative stress 
and inflammation present in ESKD [4, 7].

Recent classifications by the World Health Orga-
nization (WHO) have identified new subtypes of RCC 
that are particularly relevant to ESKD patients, includ-
ing ACKD-associated RCC and clear cell papillary 
RCC (CCP-RCC). ACKD-associated RCC is almost 
exclusively found in patients who have undergone long-
term hemodialysis, as we also observed in our data. 
Histologically, these tumors exhibit a cribriform or 
sieve-like architecture, with abundant eosinophilic cy-
toplasm and large nuclei with prominent nucleoli. The 
presence of calcium oxalate crystals is a distinctive fea-
ture of ACKD-associated RCC, aiding in its diagnosis. 
CCP-RCC, on the other hand, is characterized by its 
clear cells and papillary architecture, and it is typically 
associated with a less aggressive clinical course [12-14].

Patients with ESKD who develop RCC often pres-
ent with smaller, less aggressive tumors compared to 
the general population. This can be attributed to the 
frequent monitoring and imaging that ESKD patients 
undergo as part of their routine care. However, despite 
the typically indolent nature of these tumors, the over-
all prognosis for ESKD patients with RCC is poorer 
compared to non-ESKD patients. This is due to several 
factors, including the compromised immune status of 
ESKD patients, which can hinder the body’s ability to 
mount an effective anti-tumor response, and the pres-
ence of other comorbidities that complicate treatment 
[15, 16]. This was evident in our study, where the vast 
majority (95.5%) of patients had stage I malignant tu-
mors due to regular monitoring, yet 7 patients died dur-
ing the follow-up period.

The management of RCC in ESKD patients re-
quires careful consideration of their overall health status 
and the risks associated with surgery. Nephrectomy re-
mains the primary treatment for localized RCC. How-
ever, the decision to proceed with surgery must balance 
the potential benefits of tumor removal with the risks 
posed by the patient’s compromised renal function and 
overall health. The risk of RCC recurrence in ESKD 
patients is influenced by several factors, including tu-
mor stage, histological subtype, and the patient’s overall 
health. Studies have shown that while the stage-specific 
recurrence-free survival for ESKD-RCC patients is 
similar to that of non-ESKD patients, cancer-specific 
and overall survival rates are significantly lower. This 
underscores the need for vigilant follow-up and moni-
toring in this high-risk population. Regular imaging and 

clinical evaluations are essential to detect recurrences 
early and to manage them promptly [6].

The immune system of ESKD patients is often 
compromised due to both the disease itself and the im-
munosuppressive therapy used in patients with kidney 
transplants. This immunosuppression can facilitate the 
development and progression of RCC by allowing tu-
mor cells to evade immune surveillance. Furthermore, 
metabolic disturbances common in ESKD, such as hy-
perparathyroidism and altered calcium-phosphate me-
tabolism, can contribute to the pathogenesis of RCC  
[5, 11].

Further research is needed to better understand the 
unique characteristics of RCC in ESKD patients and 
to develop targeted therapies that address the specific 
needs of this population. Advances in molecular and 
genetic profiling of tumors may lead to more person-
alized treatment approaches, improving outcomes for 
ESKD patients with RCC. Additionally, the potential 
role of novel immunotherapies and targeted therapies 
in the treatment of ESKD-RCC warrants exploration, 
given the unique immunological environment in these 
patients.

Conclusions. RCC in ESKD patients presents 
unique challenges and requires a multidisciplinary ap-
proach for optimal management. The increasing inci-
dence of RCC in this population highlights the impor-
tance of regular screening and early detection, as well as 
the need for tailored treatment strategies that consider 
the patient’s overall health. By improving our under-
standing of the underlying mechanisms and risk factors 
associated with RCC in ESKD, we can develop more 
effective interventions and improve the prognosis for 
these patients.
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